Background and Aims: Cytomegalovirus (CMV) has worldwide distribution, and its prevalence rate depends on factors such as economic and geographical conditions. An important way of the virus transmission is via blood. Due to high prevalence of anti-CMV antibodies in blood donors and lack of data concerning its seroprevalence in the region, this study was carried out to determine the prevalence rate of anti-CMV antibodies in the blood donors of Khorramabad Blood Transfusion Center. Materials and Methods: This descriptive study was conducted on 270 healthy donors referring to Khorramabad Blood Transfusion Center. The demographic data were recorded in the questionnaires, and following the routine screening tests, the tests of anti-CMV antibodies (IgG and IgM) were performed using the Iranian Pishtaz-teb kit through the ELISA technique. The data were analyzed by the t-test and x 2 test using the SPSS software. Results: Out of 270 samples, 90% were males, and 10% were females. Anti-CMV IgG antibody was positive in 148 samples (55%), and negative in 122 ones (45%). Moreover, anti-CMV IgM antibody was negative in 269 cases (99.6%), and positive in 1 case (0.4%). Conclusion: Considering the high seroprevalence of anti-CMV antibody in Khorramabad, latency of the virus inside the blood cells, and its possible transmission via blood and blood products to blood receivers particularly in immunodeficient patients including those with malignant diseases receiving chemotherapy and recipients of allograft transplants, performing screening tests on donated blood samples for CMV infection particularly in high risk cases is recommended.
Introduction
ytomegalovirus (CMV) is a member of β-Herpesviridae family. It is the largest member (150-200nm) of the family and it cannot be differentiated from other members morphologically. This pathogenic virus has a widespread distribution and can infect individuals at any age (1) . CMV is an intracellular organism and belongs to viruses with DNA. The virus can affect various organs in the body and can cause eye infections, gastrointestinal infections, hepatitis, and cytopenia. It sometimes remains latent in cells and is transmitted with blood products asymptomatically (2, 3 the Iranian Blood Transfusion Center, blood and blood products are not being examined for CMV. Given the structure and biology of CMV, the transmission of the infection caused by the virus is possible in blood recipients. The problem is particularly important in preterm infants with low birth weight, transplant patients (organs or bone marrow), patients with congenital immunodeficiency, patients receiving immunosuppressants, those with acquired immunodeficiency like AIDS, and thalassemic patients (2, 4, 5) . CMV infection has a high prevalence, and a worldwide incidence of 30 to 100% has been reported (6) . Therefore, considering the above-mentioned issues, lack of performing screening tests to detect and remove blood samples with CMV, and lack of enough data regarding CMV infection in blood donors in Khorramabad (west of Iran), this study was carried out to determine the prevalence of anti-CMV IgG and IgM antibodies in this city in 2011.
Methods

In this descriptive cross-sectional study, 270 blood samples from healthy voluntary blood donors in Khorramabad Blood Transfusion
Center were selected randomly, and evaluated for CMV infection. Diagnosis of the infection was based on determining anti-CMV IgG and IgM antibody titers through the ELISA technique (Pishtazteb kit, Iran). The antigen used in this method was an inactivated and purified CMV that was attached to the solid-phase of a 96-well microplate. Immunoglobulin in human serum was attached to the antigens in the plate during incubation. After washing, the plate was juxtaposed with peroxidase-conjugated anti-IgG and anti-IgM antibodies. After appropriate incubation and washing, the substrate was added. In this condition, the formed color would match the concentration of specific antibodies in the serum. The data of the experiments were recorded in checklists and were analyzed by the t-tests and chi-square tests using the SPSS software.
Results
Out of a total of 270 subjects, 244 (90%) were male and 26 (10%) were female. Moreover, 4 (1%) persons were in the age group of under 20 years, 135 (50%) in the 21-35 age group, 101 (37%) in the 35-50 age group, and 30 (12%) in the age group of over 50 years. Also, 254 (94%) subjects were urban residents and 16 (6%) were rural residents. The titers of anti-CMV IgG antibodies were positive in 148 samples (55%), including 135 (55%) cases in males and 13 (50%) cases in females. showing the extent of contamination with the virus, regardless of age, gender, and place of residence (Table 1) . Only 1 case (0.4%) was positive in terms of anti-CMV IgM antibody titer, that was in the male group (0.4%), age group of 21-35 years (0.7%), and urban residents (0.4%) ( Table 1 ). The results showed that 205 (76%) of the blood donors were married, and 65 (24%) were single. The highest anti-CMV IgG-positive cases belonged to married individuals although this relationship was not significant. Only one case of positive anti-CMV IgG titer was found, belonging to a married person. Analysis of the data regarding the relationship between job and anti-CMV antibodies showed the highest number of cases in the selfemployed persons, the highest number of anti-CMV IgG-positive cases in the self-employed and military groups, and the lowest positive cases in the school and university students. The only positive case of anti-CMV IgM titer was reported for an employee with academic degrees.
Discussion
The analysis of 270 blood samples showed that anti-CMV IgG was positive in 148 cases (55%), and negative in 122 (45%). Anti-CMV IgM antibody was reported to be positive only in one case (0.4%). Moreover, 55% of the subjects were positive for anti-CMV IgG antibody titers, showing their previous contact with the virus and the extensive spread of the infection in the studied population in the past. The prevalence rate was reported to be 89.6% in a study conducted in Tehran Blood Transfusion Center (7, 8) , 89.2% in Zanjan (9), 100% in Orumieh (10), and 87.5% in Isfahan (11) . According to the results of this study, 0.4% of the samples were positive for anti-CMV IgM antibody. The rate was reported to be 2.3% in a study by Tarabadi et al. (12) , 3.4% in Zanjan (9), and 2.8% in Orumieh (10) . The difference between the prevalence rate in our study and the rates in these studies can be attributed to the differences in sensitivity and specificity of the kits applied to assess the antibodies, climatic and demographic differences, and differences in the gender of the blood donors. A study conducted in Tehran Blood Transfusion Center in 1999 and 2002 on blood donors reported no positive cases for anti-CMV IgM anybody in the female blood donors. The prevalence rate was found to be 1% in mothers of infants following exchange transfusion (13) , lower than 1% in pregnant women (14) , 0% in women with first pregnancies (15) , 0% in women in fertility ages (16) (founding no positive or suspicious cases), and 6.7% in female voluntary blood donors (17) . Our findings are not consistent with the results of a study carried out in Zahedan (17) , and the difference can be attributed to level of education, living in crowded families, and socio-economic factors of the region. In addition, our results are in accord with the results reported by other studies (14) (15) (16) . The slight difference between the results of our study with those in Darakhshan et al.'s study (13) can be due to the physiological conditions of the subjects since they selected all the females from among mothers while most of the female blood donors in our study were school and university students. Moreover, the numbers of subjects and the seasonal and climatic characteristics in the two studies are also different. Because of the importance of the infection and the spread rate of 30 to 100% in different parts of the world (6), numerous seroepidemiological studies have been conducted in other parts of the world, which suggest a high rate of infection in most parts of the world. The prevalence of anti-CMV IgG antibody in blood donors in India was reported to be 95% (18) . In this study, no positive cases of anti-CMV IgM antibody were reported. The prevalence rates of anti-CMV IgG and IgM antibodies in blood donors in Alberta, Canada were 40.5% and 0.9%, respectively (19) . The results of similar studies in Thailand (20) and Tunisia (21) showed that the prevalence rates of anti-CMV IgG antibody in the blood donors in these two countries were 93.31% and 97.14%, respectively, suggesting previous contact with the virus and the prevalence of the infection in these areas. The results of these studies (20, 21) are not consistent with the results in the Canadian study (19) , showing a direct relationship between the rate of infection and health and economic conditions in various regions of the world.
Conclusion
As the results of the present study and the results of other researches in Iran and the other parts of the world show that transmission of cytomegalovirus to blood receivers particularly immunodeficient patients and its reactivation and the subsequent complications are possible. The reasons are the high prevalence of infection and previous exposure to CMV, the latency of the virus in blood and blood cells particularly in leukocytes. No screening tests for CMV are currently being performed on donated blood samples, the prevalence of the infection is high (55%), and there is a possibility of new infections (0.4%), particularly in high risk cases (organ transplants and immunodeficient individuals). Therefore, performing screening tests for the virus on donated blood samples is recommended. 
